Abstract
Introduction
Tuberculosis is one of the leading causes of mortality and morbidity in developing countries. The WHO reports puts to the record that globally, approximately 16 million people are suffering from active TB with an estimated 8.5 million developing active TB each year, resulting in approximately 2 million deaths 1 . Tuberculous meningitis (TBM) is a common infectious disease of the central nervous system in developing countries. Early diagnosis and treatment with chemotherapy and active management of the complications are of great importance to prevent the irreversible neurologic sequele and death. Delay in diagnosis and so in the start of effective treatment results in poor prognosis and sequalae in up to 25% of cases 2 . A definitive diagnosis of tuberculous meningitis depends on identifying Mycobacterium tuberculosis in the cerebrospinal fluid (CSF) by direct staining or culture. However, the diagnostic yield of CSF smears and cultures has been very low 3 , and mycobacterial culture may take up to 6 weeks to yield results. Therefore, the diagnosis of tuberculous meningitis depends on the clinical manifestations of subacute to chronic meningitis with lymphocytic CSF and low CSF glucose levels. However, other forms of meningitis may mimic tuberculous meningitis. Certain patients with tuberculous meningitis may have CSF findings resembling aseptic meningitis. Several tests for the rapid diagnosis of tuberculous meningitis have been developed; all are based on examination of the CSF. These tests are considered indirect tests (usually measuring a product of the host response to his infection, such as adenosine deaminase(ADA), the radioactive bromide partition test and antibodies to the mycobacterial antigen) and direct tests usually measuring a product of the infecting organism, such as 3-(2'-ketohexyl) indoline, detecting of tuberculostearic acid (a component of the cell wall of M. tuberculosis), mycobacterial antigens or fragments of mycobacterial DNA by polymerase chain reaction 4 .
Materials and Methods
It is a cross sectional study. 
Results
Table-I shows the distribution of the study subjects by age and sex. Among the subjects 11.7 % were aged below 20 years, 53.3% were aged between 20 -39 years, 16.7% were aged between 40 -49 years and 18.3% were aged above 50 years. Regarding sex 56.7% were male and 43.3% were female. Table II shows the distribution of the study subjects by physical sign. Among the study subjects 55.0% had anemia, 95.0% had neck rigidity, 10.0% had cranial nerve palsy, 46.7% had kernig's sign and 20.0% had long tract sign. Table III shows the distribution of the study subjects by fundoscopic examination finding, 83.3 % had normal eye, 3.3 % had optic atrophy and 13.3 % had papilloedema. Figure 2 shows the distribution of the study subjects by GCS score. Among the study subjects 10.0 % had GCS score less than 8, 18.3 % had between 9 -12 and 71.7% had over > 12. Table VI shows the distribution of the study subjects by response to treatment. Among the study participants 93.3% responded to anti TB out of 30 TBM subjects. 
Discussion
The present study was done in 30 cases (TBM).However,among the 30 TBM cases, one case was from NTBM group as intially diagnosed as pyogenic meningitis but latter on due to lack of antibiotic response and repeat CSF showed featues of TBM, it was included as TBM.Similarly two clinically suspected TBM cases were lastly diagnosed as meningitis due to lymphoma and another as Wilson's disease. So these two cases were excluded from the study based on exclusion criteria. The peak incidence in the present study was found in young adults in the age group of 20-39years (53.3%). It is similar to another study where observed the peak incidence was 43 % 5 . According to the present study, the incidence in males was 56.7% and in females 43.3%. The incidence in both males and females is consistent with the study done by Gambhir 6 . The reasons for the high occurance of infection in male might be due to the fact that being the main earning member of the family; they have to go outside and thus are more exposed and more chances of getting infections. Moreover females are reluctant to come to the hospital for treatment.
In the present study, history of fever is present in most of the cases (91.7%). It was low-grade, more in the evening, associated with night sweats. In other study the incidence of fever was 87% and 58.9% 7, 8 . Fever was absent in about 10% cases;litrature told that fever can be absent in upto 25% of patients 9 . Seizures of generalized tonic and clonic type were noted in 8.3% of the cases of both TBM and NTBM groups. In one study, the incidence of seizures was 12.1% 8 . The signs of meningeal irritation were present as neck rigidity in 95%, Kernig's sign in 46.7% .In another study, neck rigidity was 54% and Kernig's sign was 40% cases 10 and on the other hand, neck rigidity was 100% in another study in neurology text book, the overall meningeal signs is mentioned as 70% 11 . The present study revealed that cranial nerve palsies were observed in 10% of the cases, which is consistent with the other study and that was observed in 15.4% cases.However, it was 50% 10 of cases also observed.The commonnest was 6th 50%(3/6), then 7th 16.6%(1/6 case) and one was third cranial nerve palsy ;another one case was with multiple cranial nerve palsy (vi,vii,ix,x,xi,xii). In one study it was found 6thnerve palsy in 7.2% cases 8 and also reported 3.2% cases with isolated facial nerve palsies 11 .In the present study, the incidence of papilloedema was 13.3 % and optic atrophy 3.3 %of cases and all are in TBM group not the NTBM. Other study observed papilloedema in 16.1% of cases 11 . In the presenet study,limb weakness was noted in 20% cases, higher rate of observation was also found and the limb weakness was 37.9% cases 11 but literaure review shows focal neurological findings was in 16-18% 12 that is more similar to present study. Similarly MT test shows higher rate of positivty in TBM patients and it was positive in 43.7% cases.MT positive found in 50% cases of TBM 12 .
The biochemical parameters of CSF in various meningitis showed some disimilarity between TBM and pyogenic meningitis for example CSF total cell count was higher in TBM than pyogenic meningitis. It was possibly due to getting partial treatment of pyogenic meningitis before coming to tertiarry level hospital.Several case series have established CSF staining sensitivities of <20% 13, 14 . However in the present study CSF ZN staning for AFB of all cases were negative. MTB culture studies in several case series established CSF culture sensitivities of 25 to 70% 15, 16 and in one study shows the sensitivity of AFB culture is 40% 17 . In the present study 36.6%(11/30) cases were culture positive.
30 patients got anti-TB therapy among them 28 patients responded and 2 cases died. Both of them were in stage iii with complications.Among the the 28 caes, 27 cases got Cat-I treatment, only one got Cat-II regimen because of TBM is the severe form of extrapulmonary tuberculosis occurring in 7.0-12.0% of TB patients in developing countries with high rate of mortality due to delay in diagnosis and proper treatment.In the absence of an early diagnosis and treatment, tuberculous meningitis is characterized by high mortality (20-50%) and morbidity (20-30%).The cytological and biochemical analysis of cerebrospinal fluid is the cornerstone for diagnosis but there are diagnostic difficulties many a times in differentiating tuberculous meningitis from nontubeculous meningitis.
